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The Lighting of Printing Plants 

Information f'ompited by A. D. Hell 
Lighting Service Department 

Inirodadory 

The greatest mediiiiii to Iraiismit the will of tlie human race 
is that of writing, for what is writing hut the (lir<M't rej)ro hiction 
of mind or voice exj)ression by means of symbols? On the pic- 
torial side, views of naliire, arid human and mec^hanlcal actions 
arc rc|}rcsent<Ml. In the l.lth century this art of r<*pro(hiction on 
paper by nutans (jf signs and syinl)ols was adxanccd to a m(M'hani<-al 
j)rocess and callinl printing. 
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Fig. 1. Xij,'lit Vifw i)f :i C(im|io>in>,' Room I/i)^'lit».(! b\ l,')(>-uatt Mv7n\ C Lamp^ in 

I{eH('ct(» (';i[) Diffiisers. One unit i^ locutrd aliovf riicli nek ap|)ro\iinalfly 

Ui ft'i't from till- lloor. This ty|)f of t-ciuipriuMit givt-s fxct'ptioiuilly well 

difruM'd ilhniiitiatiori jiiid t'liiniiiaU-i rcflcctnl i^lare 

Since tlien it lias i)rogre>;se(l hy jrradnal stages until it is now a 
very important industry, using highly (le\ eloped niaehinery and 

much skilled labor. 

The making and setting of the type and manipulation of the 
nuu-hines are human operations aiul hvncc rcipiire light. Day- 
li<^ht is the !)est l)ut it is not always available. Construction of 
the plant may not allow sufficient light to reach all parts of it. 
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THE LIGHTING OF PRINTING PLANTS 



During the fall and winter seasons it becomes dark late in the 
afternoon and cloudy days and storms are likely to occur at any 
time during the year. Besides, many printing plants must operate 
at night. So the necessity of having a source of artificial light is 
obvious. 

Present Practice 

To maintain the high rates of operation and efficiency as char- 
acterized in the printing industry today one would expect to 




jMg. i Night \ li-w of a ( omposing Room in a Large Daily Newspaper Plant. Gen- 
eral illummation IS supplied by 200-watt clear Mazda (Mamps in a simple type 
Uuplexalite semi-m<lircct unit. The lamps are about 9 feet above tlie Hoor 
and on 1^2-foot centers. Tlie Hfrht colored ceiling makes the system effi- 
cient and the character of illumination is very soft, evenlv dis- 
tributed and pleasing to work under 

find in most plants a good lighting system. However, in many 
of them the systems are poor. In the smaller plants a great variety 
of units is found. In the first place the fixtures are located abou\ 
the rooms to be lighted with no uniform scheme of hanging heights 
or spacing. Metal sliadca with 25- to 100-watt clear incandescent 
lamp.> hfing on drop cords over the presses generally furnish most 
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of the illumination. Usually a few bare Mazda lamps, either of 
75 or 100 watts are found. The aisles and passages between rooms 
and presses may or may not have a few scattered units, generally 



in some form of enclosing globes, 
throughout the whole plant. 

Nearly every worker, whether 
press operator or bindery worker. 



These conditions will be similar 



he be an engraver, compositor, 
has a unit which furnishes him 



with light adjusted to suit his own fancy. The drop cords are 
often adjusted by strings tied to them, which practice is entirely 
contrary to the Underwriter's lighting code. Often the lamps have 
paper fastened to them to give more of a shaded effect. 
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t(-;00 WATT B.E. LAMP 

Plan of a Typical Composing Room with a 
R^roinmended Lighting Layout 



Such a layout is inefficient and costly. Individual drop lamps 
mean a big number of outlets, and outlets are expensive. An ad- 
justable unit for each workman means that he is frequently going 
to spend a few minutes in making adjustments. This means time 
lost. Frequent handling also causes unnecessary breakage and 
wear of equipment. 

In the larger plants the lighting is generally better. Frequently 
the publishers and printers of large and widely advertised pub- 
lications have built new plants and have up-to-date lighting sys- 
tems installed. On the other hand many printing plants of con- 
siderable size are the result of expansion. As they grew their 
lighting units were added in small numbers, A large variety of 
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fixtures have come out on the market and specimens of most of 
these can be found in many of the older plants. Hence, poor il- 
lumination has generally been the result. The owners and man- 
agers in many cases have tried to have their lighting suflficient for 
their needs but have failed simph' due to the fact that they did 
not understand what good lighting was. 




}" ig. i. Old Style Lighting. ( 'an work he carried on efficiently under sncli conditions.^ 

There i.s a wide variety of equipment witti no uniformity of hanging heights or 

spacing. Such r<'fle<-tor.s as are employed do not sufficiently direct the liglit 

nor protect the eye. (dare is create<l, den.se shadows and extreme con- 

tra.sts result and the room appears generally untidy 

Any mechanical or electrical system which is installed on a 
hit or miss basis usually gives poor results. This same idea like- 
wise applies to a lighting installation installed in that manner. 



General Requirements 



The value of good lighting has been recognized in many indus- 
tries and is becoming more so in the i)rinting industry. Good 
lighting is not obtained from a lot of high wattage incandescent 
lamps hung indiscriminately about in a variety of reflectors. It 
is brought about by having the correct number of lamps hung in 



i 



THE LIGTITIXa OF PRIXTIXG PLAXTS 



suitable reflectors; units spared and hung with reference to the 
size and surroundings of the room so that illumination of the proper 
intensity will be produced wliere It is needed. 

Accidents in the printing inchistry may often be traced to the 
lack of sufficient lighting. The green workman may get his hands 




FiK- *>. The RuDin Shown in Fi^^ 1 us it Appt^ars hy Ni^'lit with M*HltTn Li^litin^ 
EtinipuHMil Installed. ^JOO-watt Mazda (' hirnps in nUtcto caf) <liffii^<Ts are hung 
ahont 115* 2 f^**^*^ aho\'r thr Hoor on KJ-foot centers. Drnsr shadows liavr }}v*n 
ehnunated. Tlie room is hri^'lit and clieerful, direct and retit'cted ^dare 
is a tiiui^ of the past atid there is no ((uestiou but that more and a 
higliiT j^rade prodtu^t will resnlt (hn* to the iniproV(^nienl in light- 
ing conditions 



( 



in a Gordon press or a foundry man may get burned with the liot 
metal used in tlie tyjx^ easting if the Hghting is poor. In the press 
rooms the aisles are often (piite (hirk and a pressman in sueli a room 
may easily stund)le. Siuh an accident may he serious if he is, 
for instance, carrying a heayy roll of paper, (iood lighting through- 
out the phml will minimi/c the danger of accidents. ^lurc detailed 
information on this subject will be foimd in IJulletin Ind(*.\ 18, 
'*Lig}it and Safety/' 

It has been definitely proven that high level lighting makes 
possible great increases in production or output (see liuMetin 
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Index 17, "Light and Production"). This condition is j)articularly 
true in the i)rinting i)lant where of necessity much work must 
he carried on under artificial hghting. 

(ieneral illumination is tlie most satisfactory- for a large part 
of the work in print injr plants. It consists of having the whole 
room or working area uniformly hghted. This kind of lighting 
I)rodnces a bright and cheerful appearance. It is the nt^trcst to 
daylight of any system. As the units are liung near the ceiling a 
wider distribution of light takc> jjlacc and larger units can be used, 
thus decreasing the mimber of outlets an<l hence, cost. 

When necessary to have an illumination of liigher intcn>ily in 
some particular ])lacc in \]]c room this may be obtained by closer 
spacing of the units. In .sjx'cial cases local illumination can be 
furnished \\ here necessary. 

It is much easier to keej) a room clean and in good order when 
it is well lighted. Spitting on the floor is an evil encountered in 
man\' jjlaces. 'I'liis can l>e minimized if the room is well lighted, for 
any e\ idciice of it will be shown up. 

The difTcrent iirocesses in the printing industry will ohyjousfv 
have special recpjirements. Ty]>e-se(lliig, for instance, re(piires a 
higher inteii,>it\' of illumination than tlie mecIianicaJ ojyeration of a 
jjre^s. For cohtr work, daylight Ma/da lamps or color matching 
units should be UM'd. Each different j)rocess has to ha\-e its re- 
ijuiremcnt.-> handled scjiarately. 

^^hi!e specific reconniK'udations cannot be laid down so to 
cover all ea ^, consi(lerati(m >liouId be taken of the foIlr>w ing poijils: 

1. Abundant and iinirorm illumljiaLion .should be pro\ idc<l to 
prcNcnt eye--t rain. 

. IVevention of glare— usually f)y means <tf bowl enaMi(' d 
n\ C lamps with suitable reflecting e(piif)merit . Ijgliling 

units mu'-t l»e of vtich a eliara<ter tliat the gl.irc from gla/ed sur- 

fai i or paper will be pre\eiited. 

3 ^^ orkFiieii should not cast .sliadows on their work. 

1. Tin ->.>leni installed "-hould be simple in arrangement and 
as low in 4 ^ Ible. il .wever, ^ood ligliting should not be 
sacrificed for the sake of a smnjl v.iving. 

5. Astew >izes of lamp« as possible sfi d,] Ik* u ,\, Thelaini 
n. ^. 1 .me intercliaii^- d or it is po ible tliat some one >izc mav 
not be e-^^ily obtained wli<-n it is i ' ' ii,d hence unlfurni inlii.- 
slly of illuminytion v\ill not r'-'dt. 
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In order that tlio illumination \h' uniform the lamps ha\e to \)v 
spiwed ami huti^' according to the size and liei^ht of the room. The 
greater tlie foiling height, the greater the sijaciug of the units can 
be. However, as eacli floor is genendly <hvided into hays hy posts 
or eolumns tiie himps will ha\e to be hung according to the size of 
the bays. To simjyjify the construction anfl for the sake of ap- 
pearance, the lamps should be spaced symmetrically with regard 
to the bavs. 
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q- 200 WATT BE LAMP 

Fife'. (). A Ll^lilln^ Lujkoul of n T.Npical l*rr.s> Utunu Kqiiipju-d uitli Ilitrh-spt^r*! 
Prrs.sivs of ihv RiAiwy c»r M;it Mfil Tvpt-. 'I'ln* |H>siHuii of li^hliny i»ut!rU 

inrliratcd is such as [a provldt* a<i(Mjualr illinnin;tfl4»n 



Piping, sj)rinkliM' systems, otr., are iisiially foimd on the <-eilirii; 
and if present in lar^^e luunliers the shallow efFect which would he 
pr(H!ured hy them shouUl Ix* eonsich^red. i'rintinij; presses are 
often hi*ili and j)rojeet eonsiderahly out into the press room. Care 
shonhl he taken in tlie location of tlie Hghting units ^o that sha(h)\\s 
from these do not fall on the work. 

In printing (vstahlishments with lar^^e press rooms with large 
hi*ih-spred presses, the eeihm^s of the rooms directly helow the 
j)resses \'il)rate considerably. Lighting units hung from such ceil- 
ings should he suspended l)y flexible drop cords rather than by 
rigid tubular piping, 

Mazoa Lamps will stand small amounts of Jar but nitense 
vibration will materially shorten their lives; wliiU^ the irentle swav- 
ing motion such as they would receive when snsuendcd l>y a flc\il>!e 
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drop cord would not Injure them in the least. Units suspended on 
flexible cords are especially convenient o\'er high presses for they 
can be temporarily fastened to one side instead of being taken down 
in case it is necessary to move or repair the upper portion of the 
press. 

With light colored walls and ceiling the light is w-ell diffused 
and helps prevent dense shadows. The room presents a more 
cheerful appearance, is easier to keep clean and in good order. The 
finish on the machinery in press rooms is nearly always black. One 
large concern has its presses finished in white enamel (see Fig. 7) 
and the effect produced by them, together with white walls and 
ceiling, is very pleasing. Other plants could well have tlieir presses 
finished in a similar manner. Bulletin Index 15, "Effect of Color 
of Walls and Ceilings on Resultant Illumination," gives some in- 
teresting data on this important phase of the subject. 

As pointed out before, an incandescent lamp by itself is not 
a complete lighting unit. It is too bright for the eye to view and 
some means must be provided to shield the eye from the filament. 
It distributes its light equally in all directions and some device is 
essential to redirect the upward and side light downward to the 
work. For these purposes a reflector is used. 

Reflectors of the RLM Standard Dome Steel enameled type are 
very satisfactory on account of their efliciency, durability, ease of 
cleaning and low initial cost. However, glass reflectors both of the 
bowl and the enclosing globe types are also used with very good 
results. 

Bulletin Index 22 gives data on the properties of the various 
types of reflectors. 

Type Making and Composing 

It is the universal practice to illuminate the linotype and 
monotype machines by means of local lamps usually placed in 
half shades which generally throw the light on the proof and the 
keyboard. This does well enough but the rest of the room as a 
whole should be illuminated by a general system so as to provide 
an even intensity of from 5 to 7 foot-candles. 

An evenly lighted room is mucli more satisfactory and it is more 
cheerful to work in, and can be kept cleaner and In better order than 
one where there are dark areas. Moreover, a bad condition for the 
eye is produced where one works in a small area of bright illumina- 
tion surrounded bv darkness. 
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In Fig. 3, the linotype room, general illumination is provided 
by 100- watt bowl enameled Mazda C lamps in RLM Standard 
Dome Reflectors on centers 11 by 8 feet hung about 10 feet above 
the floor. A similar layout should be provided in rooms of other 
dimensions than the one shown. 

In the main composing room, where all the work is done by 
hand, a system of localized general lighting should be eniploved. 




Fig. 7. The Press Room of a Large Publishing Concern as it Appears by Night Lighted 
by 150-watt Bowl Frosted .\LiZDA C Lamps in Porcelain Enameled Dome Steel 
Reflectors. These are hung 11 feet above the floor on centers 10 by 18 feet. 
The localized general system recommended is followed out. It is inter- 
esting to note the application of white enamel paint to the presses 
creating excellent diffusion which tends to eliminate shadows 

and making the lighting system very effective 

The work requires a very fine discrimination of detail, especially 
where the smaller varieties of type are used. Good lighting here 
is an especial asset, for errors will be eliminated, decreasing the 
necessity for changes in the proof, a costly and delaying process. 

As racks are usually symmetrically spaced, an even distribution 
of illumination will be provided even though the localized general 
lighting scheme is followed. In the plan of a composing room 
(Fig. 3) two units, RLM Standard Dome Reflectors with 100- watt 
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bowl enameled Mazda C lamps, hung at approximately 8 feet from 
the top of the frames, are used to light each rack. Such an instal- 
lation will produce an intensity of approximately 12 foot-candles. 

In the particular case shown and in the night views in Figs. 1 
and 2, practically the entire room is devoted to composing frames 
and larger lamps on wider spaces might be employed, providing the 
ceiling was of sufficient height, say 15 feet, to allow for a spread of 
light. However, in most composing rooms, particularly In the 




F\g. 8, General Illumination is Provided in This Pn>> Kouin ]>y 300-\\att Mazda C 

Lamps in Diffusing Opalescent Glass Enclosing Fixtures. These are 16 feet above 

the Hour on l.j-fuot centers. The white tile side walls and the white ceiling 

make possible a high intensity of illumination throughout the room, and 

.such a remarkable degree of diffusion that the necessity for local or 

trouble lamps in adjusting or repairing the press is minimiz<-d 

smaller p ants, In order to obtain the intensity of illumination where 
it is necessary, i.e., on the frames and stones, it would not be good 
economy to light the whole room to the high intensity. Hence, the 
localized general .system of illumination is recommended as most 
universally applicable. The composing stones must also be proi)erly 
lighted in order that the type may be accurately spaced and set. 
One similar unit (100-watt bowl enameled Mazda C lamp in an RL>[ 
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Standard Dome Reflector) is recommended for each stone. It 
should be suspended over the center about 10 feet from the floor. 

Photo-engraving 

The illustrations used in a publication are printed from plates 
which are in general made by a process known as photo-engraving. 
In brief this consists of reprcKlucing on sensitized metal plates, by 
photographic and chemical means, a sketch or drawing (known as 
a line cut) or a photograph (known as a half tone). 




Fig. 9. The Press Room of a Job Printinj^ Concern Where GencTal Illuniinistinn is 
Successfully Applied. lOO-watt daylight Mazda lamps are used in seiui-enelosing 
units. The lamps are approximately 10 feet above the Hoor on 10-fout centers. 
The quality of illumination is of material assistance for color work. It 
is interesting to note the individual pull chain controls on each out- 
let, permitting a special area to be illuminated as occasion 

demands 



The photographic work requires a very high intensity of evenly 
distributed actinic light. High current open arc lamps with specially 
impregnated electrodes are used fur this purpose. 

After development work in a typical dark room the plates are 
etched or chemically treated. This work is usually carried on in 
the open and is not exacting in nature. A moderate intensity 
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(from 3 U) r> fo()t-('andles) is adequate. General Illumination employ- 
ing fixtures wliieli are not affeeted by chemical fumes should be 
suiJ|jlicd. Porcelain ratlier then brass shell sockets are to be pre- 
ferred for such conditions as lliese. 

The plates are inspected, the portions which are not desired are 
routed out or touched up with an engraver's tool, and are mounted 
on the wooden blocks. This work is carried on at tables or benches 
usually placed la a row near the windows. It is very Important 
Iktc tliat a light of a high intensity be provided on account of the 
mimileness of detail which nmst be observ^ed. The work is usually 
j)lanned so that most of it is done during the hours when natural 
light is adequate, yet on rtiany occasions it must depend on the 
artificial illumination system. The methods of bench-lighting 
which have })econie stan(lar<li/ed are ajiplicable here. One lunulred 
wait bowl enameled Mazda C Lamps in bowl shaped steel or 
mirrored glass r<^flectors should Ix* located on ceiiters a])proxiniately 
feet, from fi inches to one foot from tlie front edge of the bench, 
a[)i)roximately 5 feet above the bench. 

Pre^'is Room 

The next process after the comi)osing is that of the actual 
printing itself. Most printing is tlone on one of the two main 
classes of presses — rotary and flat bed. In either case the paper 
is introduced into the feed end of the press an<l from there it is 
mechanically passed over the inked type and finally comes out at 
the (h^livery end in the desired printed form. It is important that 
the ]>aper be properly fed into the press and the necessity of good 
lighting for this operation is obxious. It is likewise essential to 
have suffici(Mit light at the delivery end to enable the operator 
there to watch the j>rlnlcd matter as it comes out to see whether it 
is satisfa(*torv or not. 

A suital)K' liglitiiif:; unit plnced over tlic ends of each press will 
provide the desired illumiualloii. An example of such a layout is 
indiented in the phin Fig. 6; HLM Stanchird Dome Reflectors 
with l)o\vl enameled Mazda C lanii)s are espeotnlly suitable for this 
Kerause they give a fairly wide distribution of light without glare, 
just where it is needed. As the presses are generally about 10 feet 
high it is necessary to hang the units liigh, and by using one unit 
over each end of the press the feed an<l <leli\-ery operations receive 
uiaxinuuu light while there is sufTicient spread of light to ilhiniinate 
the rem.iinder of the press aiuj aisles, allowing any repairs or adjust- 
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ments to be made there. The effect of such a system of illuiiiina- 
tion will be seen in the night photos (Figs. 5 and 7.) 

Both types of presses are generally arranged in rows and this 
will allow a symmetrical system of illumination to be laid out which 
will consist of two rows of lighting units along each row of presses. 
Thus a uniform intensity of illumination will be produced in the 
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Fig. 10. Xiglit View of a Color Pres.s Room Lighted by ^2()()-\vatt Bowl Frosted Mazua 

C Lamps in Prismatic Glass Reflectors, Hanging Height VI feet, S[)ace 16 by 16 

Feet. The glass reflector transmitting some light tends to give the room a 

brighter, more pleasing appearance 

vicinity of the presses. It is advisable also to pro\ide both kinds 
of presses with an inspection lamp with a wire guard on an exten- 
sion cord. This permits the necessary inspection or repairs within 
the interior in places where light from overhead sources would not 
penetrate. 

In the case of small job presses, such as those of the Gordon 
type, an intensity of at least 8 foot-candles is recommended, using 
a system of general illumination with RLM Standard Dome Reflec- 
tors and bowl enameled Mazda C lamps. This would be obtained 
from the following arrangement provided surroundings are light in 
color: 
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With ceilings under 12 feet 100- or loO-watt 

Mazda C lamps on 9- or 11-foot centers respectively. 

Ceilings 1^2 to 16 feet !200-watt Mazda C lamps 

on 13-foot centers. 

Ceilings above 16 feet 300- watt or 500- watt Mazda 

C lamps on 16- or 20-foot centers respectively. 

Examples of symmetrical or general lighting of presses with 
light walls and ceilings where adequate hanging heights are possible 
are to he observed in Figs. 8. 9, and 10. 




% Bindery \\ ell Illuminated by 100-watt Mazda C Lamps in Deep Howl 

Mirrore.l Glass Reflectors. This unit is efficient in redirecting the light and there- 
fore gives excellent illuniliiation with a minimum expenditure of power Al- 
though no light IS transmitted by the glass ware, the surroundings are 
liglit colored, preventing the room from having a gloomy appearance 

Color press work is becoming an Important branch of the 
printing industry. It varies from the simple two color work to the 
rather more complicated multiple printing in common lithography. 
The proper alignment of plates and accurate press work is a most 
important element in successful color printing. In view of the 
huge production required on many jobs in a short time it Is impor- 
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tant to employ every possiljle aid to insure accurate printing. As 
indicated, good lighting is an essential element to maximum pro- 
duction for any sort of printing. This is especially true in color 
press work where color accuracy is required and hence more care- 
ful inspection must he made. 

The general schemes outlined for the press room apply for 
color work, save that it is desirable to employ daylight Mazua 
;tiui>s as pointed out in Bulletin Index '{, "xVrtificial I)avli<j:ht for 
Mcr<-liandising and Industry." The daylight Mazda lam[> is 



1 




V'lp. 14. The Bindrry in a Large Commercial Printing Establishment llhiminated hy 

1.70-\vatt IJowl Frosted M.vzoa C Lamps in Prismatic (ilass Reflect<*rs li FVet 

Above the Fluur. One unit at the center of each Hi-foot buy. This is an 

ilhistration ()f strictly general ilhimination an<l is suitabh^ for such \v4>rk. 

The excellent paint treatment and general cleanliness a<ld materially 

to the usefulnejis of the lighting 

provided with a scientifically blue glass bulb, while the filament 
is run at a higher temperature, giving a whiter light than that 
produced by the regular Mazda C lanif). The blue bulb does not 
add anything to the color of the light but subtracts a certain per- 
centage of the rays whicli are predominant in the unmodified light. 
This fact must be borne in mind wlien installing daylight Mazda 
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lamps and, in order to obtain the same illumination, it will he 
necessary to use approximately 35 per cent higher wattage than when 
clear Mazda C lamps are installed. In other words, a sacrifice 
in quantity is made to obtain color quality. 

It is readily recognized that it is diflScult to detect a yello\\^ 
half tone from the white background when il uminated with the 
regular Mazua lamps. It is also particularly hard to detect blues 
and blacks, and other colors are not shown in their true relation. 
The claim is not made that the daylight Mazda lamps produce 
accurate north light, but the improved quality is of a decided ad- 
vantage in the hurried inspection of the work as it comes from the 
press. They are also of material assistance in the artist's workshop. 

There are accurate types of color matching units which employ 
dear Mazda C lamps in a suitable reflector and filter the light 
tlirough a very carefully determined blue glass j)late. This type 
of unit i)ro(lnces unvarying light of north >ky light quality. Its 
total output, however, is not sufficient to warrant its use for gen- 
eral illumination. This accurate type of color nuitching unit, 
however, is particularly adaptable to the final insj)cction and for 
tlie absolute assurance of night work. By having the room gen- 
erally illuminated iiy daylight lamps and one or more of the accurate 
type of color-matching units over the inspection bench, overcast 
days and ni -I it fall put no check on the art or press work in a 
lithograpliing plant. 

Tlic jjrcparaliun of the stones and plates for litliography and 

photogravure demands lighting similar to that suggested for the 

hand work and retouching on [)lioto-engraved plates The localized 

general system of illumination employing KLM Standard Dome 

Reflectors and bowl enameled Daylight .Mazda lamps gives excellent 
results. 

By the use of diffusing semi-enclosing globes with clear daylight 

Mazda lamps a high intensity of well diffused light is produced 

which will assist materially in maintaining the standard of produc- 
tion. 

Bindery 

In the bindery the printed matter is collected and prepared 
for distribution. Magazine and book material is usually printed 
in large sheets and these have first to be cut and then trimmed 
to the size of the publications for which they are intended. The 
other oi>erations of folding, punching, stitJhing, covering, etc.. 
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M\o«- aepeudmg upon the variety of work being -lone Althougli 
th s i' "ions as illustrated in Fig. ^^, are largely done by 

1 hinTs which are supervised and controlled by hand, ,t .s e,- 
il a.: accuracy 1 ^'maintained. ^oHrregula y cu. puuche^o^^ 

.Htched sheets cause a -ry .nfenor p.^^^^^ VUt^'Il g.rU 

to note that lh,s kn.d "f;™'"'^ ^-J "J^^^^^^ , ,„.,itions an.l well 
,vho by nature are sensitive to thur ^"^^ "*- .^^,^^ ,,,, tluMU. 

Ughted cheerful -^^^-^::^:^:^t^ n.;.re , - 

It tends to nicrease tlieir emciein.^ 

*^"a'^; tlon of the cutting and trinuning .naclnnes den.auds 

Safe operation ot tlie cuu „ i;„l,li,,„ here an opera- 

proper hghting. With glaring or inadequate hgl.tni. 

tor can easily be «<'^"'f y;;;;.';"2,, ,,„, ,„. satisfactory, provided 

A system ot general '".>""" •'■;" f„.„..aiidlcs is f,ir,i,>l.cd. 

an average lighting intensity "t ^ -^^^j ,^,.^^.,,,, j„ i„,,,,l local 

In the gathering ina.hnu-s ,t s o a ^,^^^^ ^^^ 

M.zn.v B lamps with ;-,;;:'- ;' .'i:' %^^,^ „„„. .,o,ild be 

K: Mnrtt::ro:rr '::. with-stai... tl ibration, •n,ey a,.,. 

intensity the folio. 111. sp ^^^^^ ^^.^^^^_ ,,^^„, C Bowl enameled 

lamps on 1-2 foot centers ^_^^__^^ ,^,^, 

Ceiling 1^2 to 10 feet-l.>0 watt. Ma^.'a ^ 

Unips on 12 or llH-oot center. , ,^,,^^, ^.„^,„,,,,j 

Ceilings above Ui feet-2()(. watt, Ma/.oa 
, 11 nr 1 5 foot centers. 

'"""^ " T d illumination for neat and carefnl work 

The importance of «-J *;;,,,,„, i, ,,,„,vn in Fig. H- 
such as the covering of books and 

Conclaskm ,p^<, (,,ere is 

, nghting '■-*£;;,::!' n'i:;:^.^- ^^ «^" r; '-- .^'i 

a regular system of ^''- "'"- . ,„„, ,,„„, ,„it as tl.eir period 

efficiency. Lamps gradu.db bWk.n ^^ ^^^^ ^^^^^^^ ^^^^^^^^^^^^^ 

of life decreases. It is ^7°^ "° ",,^;,„„, o,;,. as the light output 
lamps even though they he ^^^ ^^^^^ ,,^ ,.„,, ,,.,» ,.,., a 

is relatively small. Lin'^^^' ^ 
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dirty reflecting surface gives ver^' poor results, soon making the 
lighting practically useless. Very interesting and much more 
detailed data on the subject of cleaning and maintenance may be 
found in Bulletin Index 1-4, "The Maintenance of the Lighting 
System." 

The attempt has been made to co^er the principal processes 
encountered in the industry. Other phases of the work have light- 
ing demands which are not widelv variant from those found in 



other fields of activity — ^for instance, proof reading and the prepa- 
ration of text material necessitates illumination of the order which 
would be needed for high grade office lighting, (See Bulletin Index 
35, *'The Lighting of Office Buildings and Drafting Rooms/') The 
machine shop requires lighting of a type described in Bulletin Index 
G3, "The Lighting of Machine Shops." 

The methods which have been recommended for the various 
operations are based on actual installations in a variety of printing 
estalilishments and have given entire satisfaction. Different plants 
naturally have special problems due to construction of the buildings, 
location of the machinerv, etc. The svstems outlined mav be 
suitably adapted and applied so as to give successful results in any 
plant, provided due consideration is given such items as shadow 
effects, direct and reflected glare, uniform distribution and the like. 
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